Nuclear localization of active matrix metalloproteinase-2 in cigarette smoke-exposed apoptotic endothelial cells.
Cigarette smoke (CS)-induced activation of proteases such as matrix metalloproteinases (MMPs) contributes to lung alveolar destruction due to cell death. The aim of this study was to determine whether MMPs are produced in pulmonary artery endothelial cells (PAECs) and whether CS activation of MMPs is associated with apoptosis. Cultured PAECs were exposed to CS and subjected to assessments of apoptosis and MMPs. Western blotting and in situ zymography were performed to localize gelatinolytic activity and to identify enzymes. CS-induced apoptosis, i.e., enhanced annexin V binding and cleaved poly-ADP-ribose-polymerase (PARP), correlated with increased degradation of gelatin, a substrate of MMPs. The levels of pro-MMP-2 and active MMP-2 were increased in cytosolic and nuclear fractions isolated from CS-exposed cells. MMP-2 protein colocalized with gelatinolytic activity in the nucleus of CS-exposed cells undergoing apoptosis. These observations support the notion that MMP-2 contributes to CS-induced gelatinase activity, which localizes in the nuclear region primarily and correlates with annexin V binding and PARP cleavage. This suggests a novel function of MMP-2 in the degradation of the nuclear matrix in CS-induced endothelial apoptosis.